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DETAILED ACTION 

Claim Objections 

Claims 1-17 are objected to because of the following informalities: claim 1, line 
8 recites "inlet/outlet ports", replace by -inlet/outlet lines or supply/return lines or 
inlet/pipes" to improve the clarity of the claim language, the examiner after reading the 
specification refers to Para 62 which recites in lines 1-2 "the suction port of the 
compressor" and Para 63 , line 15 which recites "the suction port 17 of the condenser", 
and fig. 1 which shows suction port 17 at the compressor, the applicant does not 
disclose the nature of the port other than that condenser and compressor share the 
same port, the examiner and conforming with the specification best interprets the port 
as a line or pipe. Appropriate correction is required. 

Claims 2 and 12-17 are objected to because of the following informalities: claim 
2, line 3 recites "the suction port", replace by -a suction port- to improve the clarity of 
the claim language, in addition, claim 2, line 7 recites "the outlet port", replace by -an 
outlet port — to improve the clarity of the claim language. Appropriate correction is 
required. 



Claim 3 is objected to because of the following informalities: claim 3, line 4 
recites "the refrigerating water temperature", replace by -the refrigerating medium water 
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temperature-- to improve the clarity of the claim language. Appropriate correction is 
required. 

Claim 4 is objected to because of the following informalities: claim 4, line 4 
recites "supply and return", replace by -a supply and a return- line 5 recites "at the load 
side", replace by -at a load side-, line 9 recites "the delivery pump", replace by -a 
delivery pump- to improve the clarity of the claim language. Appropriate correction is 
required. 

Claim 5 is objected to because of the following informalities: claim 5, lines 5-6 
recite "the delivery pump", replace by -a delivery pump- to improve the clarity of the 
claim language Appropriate correction is required. 

Claim 15 is objected to because of the following informalities: claim 15, lines 5-6 
recite "the delivery pump", replace by -a delivery pump- to improve the clarity of the 
claim language Appropriate correction is required. 



Claim Rejections - 35 USC § 103 



Claims 1-3, 6, 13 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Benedict et al. US Patent No. 6,463,748 listed on applicant's IDS in 
view of Shimoda et al., US Publication No. 2001/0003347. 
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In regard to claim 1 , Benedict et al discloses a variable capacity modular combined 
refrigerating installation, which consists of multiple refrigerating modular units, each 
modular unit comprising one or more refrigerating cycles which includes a refrigerating 
medium and refrigerating compressor set, an evaporator and a condenser (col. 4, line 
57- col. 5, line 1 1 disclose a modular unit that includes an evaporator, a condenser, and 
a compressor set, comprising: a frequency conversion motor (disclosed in col. 5, lines 
10-11) and a compressor with magnetic suspension bearings disposed as part of the 
refrigerating compressor set( Benedict et al discloses in col. 4, lines 59-60 a 
compressor with magnetic suspension bearings) . Benedict discloses in fig. 2 sensing 
the flow rates of refrigerating medium at both of the condenser and the evaporator, 
However, Benedict does not disclose having a flow control valve for the refrigerating 
medium mounted at of the refrigerating medium inlet outlet ports of the evaporator, or 
having another flow control valve mounted at least one of the inlet or outlet ports of the 
condenser. Shimoda et al discloses in fig. 1, a refrigerating installation 1 which includes 
evaporator 20, a condenser 14 and a compressor 12, furthermore, Shimoda et al 
discloses a flow control valve 27 for a refrigerating medium at the outlet of the 
condenser and a flow control valve 41 at the outlet of the evaporator 20. 
It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Benedict et al refrigerating system to include a flow control valve for 
refrigerating medium at the evaporator outlet and a refrigerating medium flow control 
valve at the condenser outlet as taught by Shimoda et al in order to effectively control 
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the refrigerating medium supply flowing through the evaporator and the condenser 
which helps improve the refrigerating system efficiency by providing a proper amount of 
refrigerating medium that matches a thermal load of the refrigerating system. 

In regard to claim 2, Benedict et al discloses in fig. 9b, lines 18-21, col. 7, lines 2-3, 
col. 7, lines 39-43 measuring the inlet pressure and outlet pressure of the compressor 
using sensors, the claim limitations "for controlling the working capacity of the 
compressor set" and "for controlling the opening ratio of said flow control valve of 
cooling medium" are both intended use limitations of the sensors and in which Benedict 
et al sensors are capable of performing. 

In regard to claims 3 and 13, Benedict et al discloses in fig. 2 a group of sensors that 
Benedict et al system has, one of them is ACH5 or evaporator temperature Te, as for 
the claim limitation of "for controlling the opening ratio of said flow control valve of 
refrigerating medium" this is an intended use of the sensor and in which Benedict et al 
temperature sensor Te is capable of performing. 

In regard to claim 6 and 16, Benedict et al discloses in col. 10, lines 5-8 that the 
bearing has a position sensor connected to a bearing control unit, Benedict et al does 
not explicitly disclose having more than one bearing but having more than one bearing 
is a mere duplication of parts which involves only routine skill in the art, In re Regis 
Paper Co. v. Bemis Co., 193 USPQ 8. In addition, the compressor can have more than 



Application/Control Number: 10/590,819 Page 6 

Art Unit: 3744 

one bearing depending on the configuration of the compressor and the way in which the 
compressor is mounted and it would have been obvious to a person of ordinary skill in 
the art at the time of the invention to modify Benedict et al. system to have more than 
one magnetic bearing in order to properly position the compressor and also give the 
compressor the ability to run at higher speeds. 

Claims 4-5, 12 and 14-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Benedict et al. and Shimoda et al as applied to claim 1 above and 
further in view of Conry, US Patent No. 5,070,704. 

In regard to claim 4 and 14, Benedict et al does not disclose having a sensor for 
pressure difference between supply and return at the installation side and a sensor for 
pressure difference between supply and return at the load side in the refrigerating 
medium system to collect and transfer parameters of the pressure difference between 
supply and return for calculating and controlling a working frequency of the delivery 
pump. Conry discloses as in fig. 1 a heating/cooling system with a plurality of modular 
refrigeration units, Conry further discloses in fig. 1 and col. 4, lines 3-44 a pressure 
differential sensor 31 that measures the pressure difference between supply and return 
lines of the refrigerating circuit at the installation side, and control the speed (frequency) 
of a delivery pump 41 . Conry does not disclose having another pressure difference 
sensor at the load side but it would have been an obvious mechanical expedient to 
provide a pressure difference sensor at the load side in order to closely monitor the 



Application/Control Number: 10/590,819 Page 7 

Art Unit: 3744 

pressure difference in the system which better controls the pump load and helps 
maintaining a constant pressure differential in the system (this motivation is provided in 
col. 4, lines 43-44). It would have been obvious to a person of ordinary skill in the art at 
the time of the invention to modify Benedict et al system to include a pressure sensor 
for measuring a pressure difference between supply and return lines in the installation 
side as taught by Conry in order to maintain a proper pressure differential throughout 
the system which helps maintaining proper amount of refrigerating medium flow and 
helps further in regulating the delivery pump capacity to match the system load. 

In regard to claim 5 and 15, Benedict et al does not disclose a sensor for pressure 
difference between supply and return at the installation side in the cooling medium 
system to calculate and control a working frequency of the delivery pump. Conry 
discloses in fig. 1 and col. 4, lines 43-44 a pressure difference sensor 31 that measures 
pressure difference between supply and return lines of cooling medium system at the 
installation side to control the speed (frequency) of delivery pump 14. It would have 
been obvious to a person of ordinary skill in the art at the time of the invention to modify 
Benedict et al system to include a pressure sensor for measuring pressure difference 
between supply and return lines of cooling medium system in the installation side as 
taught by Conry in order to maintain a proper pressure differential in the system which 
helps controlling the capacity of the delivery pump 14, thus maintaining a proper amount 
of cooling medium flow through the condenser which helps in increasing the system 
efficiency by properly cooling the condenser. 
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In regard to claim 12, Benedict et al discloses in col. 5, lines 12-13 that the modular 
unit (chiller) is controlled using a microprocessor controller. Benedict et al does not 
disclose that the modular unit is part of a general circuit that has a plurality of modular 
units, or having a master controller as being part of the general circuit. Conry discloses 
in the Abstract and fig. 1 a refrigerating system with a plurality of modular units (chillers) 
similar to Benedict modular unit (chiller). It would have been obvious to a person of 
ordinary skill in the art at the time of the invention to modify Benedict et al system to 
include more than one modular unit (chiller) as taught by Conry in order to add more 
flexibility to the cooling system by providing different modular units to cool different 
zones and also adds more reliability to the system by maintaining a proper cooling even 
if one of the modular units is not operating properly. Conry also discloses as in fig. 2 
and col. 4, lines 56-66 having a master controller 34 to control the refrigerating circuit in 
addition to microprocessor controllers 38 at each modular unit. It would have been 
obvious to modify Benedict et al system to include a master controller as taught by 
Conry in order to have a remote control of the modular unit which makes it easier to 
remotely monitor and control the different parameters of the modular unit without the 
need to be in close proximity to the unit, thus saving the operator's time. 
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Claims 7 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Benedict et al. and Shimoda et al as applied to claim 1 above and further in view of 
Peze, US Patent No. 5,494,100. 

In regard to claims 7 and 17, Benedict et al discloses in the Abstract having an 
evaporator, and further discloses in fig. 2 that the evaporator has two media, i.e. 
refrigerant and a water, in which the refrigerant cools the water, it is normally known that 
evaporators that have a refrigerant and water as the media, must have two kinds of 
medium flowing channels which are isolated from each other to function properly, i.e. 
Benedict et al evaporator is the kind in which refrigerant cools water, this kind of 
evaporator has two different channels that are isolated from each other, one being for 
refrigerant and the other being for the water to be cooled. However, Benedict et al does 
not disclose that the evaporator is a plate heat exchanger of full liquid evaporation type 
(this is intended use of the evaporator and Benedict et al evaporator is capable of 
performing that function). Benedict et al does not also disclose that the evaporator has 
an inner core and an outer shell, said core is formed by welding a certain number of 
metal plate of certain geometric shape according to a predetermined rule (this limitation 
is a method of forming the evaporator and is not germane to the issue of patentability of 
the evaporator itself. Therefore, this limitation has not been given patentable weight). 
Benedict et al does not disclose an outer shell is a barrel shaped container with a circle 
or square section. Peze discloses in figs. 12-14 a plate type heat exchanger with inner 
core M (see fig. 13) and an outer shell 11, figs. 12-13 show plates that are disposed in 
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the inner core M, fig. 14 shows the shell with a barrel shaped container and fig. 13 
shows that the shell has a circular cross section, in addition, fig. 14 shows 2 kinds of 
channels (fig. 14 shows one channel corresponds to location A, the other channel 
corresponds to location B. Furthermore, Peze discloses in col. 2, lines 29-33 two 
different media flow through the channels, Medium A and Medium B). It would have 
been obvious to a person of ordinary skill in the art at the time of the invention to modify 
Benedict et al evaporator to have to be a plate type heat exchanger with inner core and 
outer shell, and making the outer shell barrel shaped with a circular cross section as 
taught by Peze in order to make the evaporator more compact and to increase the heat 
transfer between the different fluids flowing in the heat exchanger. 

Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Benedict Shimoda et al and Peze as applied to claim 7 above and further in view of 
Taylor, US Patent No. 4,850,197. 

In regard to claim 8, Benedict et al does not disclose that the modular unit is provided 
with an economizer and the liquid cryogen (broadly interpreted as a refrigerant and 
which Benedict discloses (see fig. 2 which discloses refrigerant flow rate sensor to 
indicate a refrigerant flowing in the system) from the condenser is divided is divided into 
two parts, one part after being throttled supercools the other part, while said one part 
absorbs heat and evaporates itself. Taylor et al discloses in fig. 1 an economizer 34 with 
two parts (first part is 38 the other part is 36, col. 3, lines 3-17 disclose that the first part 
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38 after being throttled (through throttling valve 56) supercools (since the condenser 
normally cools the refrigerant to a 100 percent liquid) the other part 36, and then the first 
part 38 evaporates by absorbing heat from the other part 36 and flows back to the 
compressor as shown in fig. 1 ). It would have been obvious to a person of ordinary skill 
in the art at the time of the invention to modify Benedict et al system to include an 
economizer with two parts in which one part after being throttles supercools the other 
part and then evaporates in order to enhance the cooling cycle (which increases cooling 
efficiency) and decrease the load on the compressor (Taylor et al discloses this 
motivation in col. 1, lines 13-22 and col. 3, lines 16-17). 

In regard to claim 9, Benedict et al discloses in the Abstract having an expansion 
device Benedict et al does not explicitly disclose that the expansion device is disposed 
between the condenser and the evaporator, but the expansion device is normally 
disposed between the condenser and the evaporator (part of the thermodynamic cycle 
of refrigeration there has to be a throttling means between the condenser and the 
evaporator in order for the refrigeration cycle to function properly), furthermore in regard 
to the limitation of "liquid level control throttling expansion device" it is an intended use 
of the throttling device and Benedict et al throttling device is capable of performing this 
function. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Benedict, Shimoda et al, Peze and Taylor et al as applied to claim 8 above and further 
in view of Ichikawa, US Patent No. 5,249,432. 
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In regard to claim 10, Benedict et al does not disclose having a gas-liquid separator 
mounted between the suction port of the compressor and the plate heat exchanger of 
full liquid evaporation type. Ichikawa discloses in fig. 1 gas-liquid separator 14 mounted 
between the compressor suction 105 and the evaporator 44, 34 and 24. It would have 
been obvious to a person of ordinary skill in the art at the time of the invention to modify 
Benedict et al system to include a gas-liquid separator mounted between the 
compressor suction line and the evaporator in order to prevent the introduction of liquid 
into the compressor suction which could damage the compressor, in addition having a 
gas-liquid separator improves the performance and efficiency of the compressor by 
introducing superheated gas into the compressor suction which reduces the power 
needed by the compressor to compress the refrigerant gas. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to IYAD TOOM whose telephone number is (571)270- 
7395. The examiner can normally be reached on 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frantz Jules or Cheryl Tyler can be reached on 571-272-6681 or 571-272- 
4834. The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

6/11/2009 
/1. 1.1 

Examiner, Art Unit 3744 
/Frantz F. Jules/ 

Supervisory Patent Examiner, Art Unit 3744 



